Environment (VRLE) designed to support it. These developments are discussed in relation to learning theories, particularly the constructivist perspectives.
development of a virtual reality learning environment (VRLE) in which children could interact, communicate, and host their innovation education work.
The pedagogy of Innovation Education
Innovation Education (IE) is defined as an innovative school activity. It has pedagogical values, in the context of general education and is part of the Icelandic National Curriculum (1999) . IE is based on conceptual work which involves searching for needs and problems in the student's environment and finding appropriate solutions or applying and developing known solutions . Innovation can be defined as inventing something new or designing something and improving old 'things' (Gunnarsdottir 2001 ? an invention which may be considered completely new;
? an improvement of an existing product or system; or ? a diffusion of an existing innovation into a new application Developing students' ideation skills is the main empasis of the pedagogy of IE (Gunnarsdottir, R. 2001) . By strengthening individuals' ideation in a general educational context they are meant to be better able to deal with their world and take active part in society.
The IE process is a simple way to teach ideation skills. The flowcart shows the fundamental steps in the innovation process as it has been promoted. Ideation skills are used at all stages of the IE innovation process Students learn through innovation process within the overall IE pedagogical framework which is managed by the teacher;
? Finding the needs.
? Brainstorming. ? Ideation drawings or modelling to develop the technical solution.
? Making a description of the solution as addition to the drawing.
? Presentation.
Ideation is at the core of the IE pedagogical framework.
The IE process is iterative with an overlying direction leading from 'finding needs' to 'presentation of solutions'. Innovation has to do with the usefulness of ideas and/or how they can be implemented as solutions to problems encountered in daily life. IE is a cross-curricular approach for teaching and learning with its own ideology, pedagogy, and methodology ).
In Innovation Education, students use knowledge and information from different sources, as appropriate, to find solutions. This comprises the search for solutions to needs and problems encountered in their own environment. This mirrors Vygotsky (1978) There is a disagreement between this work and those of Gunnardottir. When she define ideation as a process based on creative relevant skills this work define ideation as the skill that the students need when undertaking the Innovation process. Innovation, in a general sense, can be seen as a process with different stages stretching from "idea generation" to "implementation". Innovation includes the generation of ideas, alternatives, and possibilities (Smith 1998) . Innovation is a form of problem solving that begins with the feeling that change is needed and ends with a successful implementation of an idea (Smith 2003) . Creativity is considered (Gurteen 1998 ) the part of the process which leads to and includes, the idea generation.
As seen from the above, Innovation
Education is defined as a creative school activity, based on the innovation process. Idea generation takes place in the innovation process, as ideation is the skill that the students need, when they go through the IE process. This is the basis of the pedagogical model established for
Innovation Education in Iceland (see fig 2. ). For constructivists, learning is not the result of development;
learning is development (Fosnot, 1996) . Teaching strategies using social constructivism include teaching in contexts that might be personally meaningful to students, negotiating taken-as-shared meanings with students, class discussion, and small-group collaboration. Emphasis is growing on teachers using different ways to maintain dialectic tension between teacher guidance and student- What are we? What will we become? Perhaps no better opportunity exists for us to answer these questions, and continue our evolution, than in the quest for the intelligent machine (Durkin 2003) . One of the limitations of the VRLE technologies is that computers can only show us the surface of things. However, our own natural senses do it as well. They bring us images of the external world our brains interpret as composed of distant objects surrounding us. In the case of both sight and hearing, no contact with external objects is necessary. Just reflected or emitted light rays pass through our corneas, and only aerial compression waves batter our eardrums. Our other senses however require material contact with external objects.
For example, the difference between a touch and a skinpiercing wound is only a few pounds of extra pressure.
Tasting and smelling gives us information of the qualities of things around us. when expected improvements in learning take place.
The Icelandic Innoed VRLE
Virtual Reality (VR) can be defined as "the idea of human presence in a computer-generated space" (Hamit 1993: 9) , or more specifically, "a highly interactive, computerbased, multimedia environment in which the user becomes a participant with the computer in a 'virtually real'
world." (Pantelidis, 1993: 23) . Virtual Reality systems have been used for many different purposes. Probably the most common are games and occupational simulators.
However, Virtual Reality has also been used for educational training and online meetings. ? How much the students and the teacher use the VRLE in the classroom.
? The social interaction with and without the VRLE.
How the teacher and the students communicate within and outside of the collaborative VRLE environment and the meaning of the collaboration when the ideation take place.
? T h e d i f f e r e n c e b e t w e e n t h e s t u d e n t s ' collaboration in a classroom with and without the VRLE and its role during the ideation. ? How the teachers role differs from conventional based classes and how it affect the students ideation skill when using the VRLE. 
